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(57) Abstract 

The invention relates to an instrument for endo- and ectocervical sampling comprising a shaft (10) with an axially oriented 
brush section (13) of one end of said shaft and with a pair elastically flexible brush sections (14) connecting to the rear end of the 
axial section on opposite sides of said shaft the brush sections being constructed as velour finished areas with fibres attached to 
these areas standing on end projecting therefrom. The flexible brush sections (14) are connected with said shaft (10) by means of 
two arms (16; 16') hingedly connected at one end thereof with the outer ends of said flexible brush sections, said arms at the other 
end thereof being connected with the shaft. The flexible brush sections and the arms form the configuration of a substantially re- 
gular tetragon, the diagonals of which cross each other at substantially right angles within said tetragon. The axial section, said 
flexibly brush sections and said arms are formed integrally of a plastic material, the hinges (17) being arranged with such a rigidi- 
ty that the instrument normally exhibits said configuration. 
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INSTRUMENT FOR ENDO- AND ECTOCERVICAL SAMPLING 
The invention relates to an instrument for endo- and 
ectocervical sampling and has especially been created for 
cervical cytological sampling in connection with the so- 
5 called Pap-test, which is used for establishing the 

presence of cancer or the preliminary stage of cancer in 
cervix uteri, but the instrument is also useful for 
gathering cells, epithelial fragments and secretion from 
cervix uteri or for other kinds of tests and examina- 
10 tions . 

In addition to brushes, also spatulas and cotton 
swabs are used for cervical sampling but the brush has 
proven to be far superior to other sampling instruments, 
especially the embodiment shown and described in 

15 US-A-4,759,376, which is marketed under the registered 
trademark CYTOBRUSH, since by using such a brush cells 
can be gathered in abundant amounts which are then 
smeared onto a glass slide while maintaining the cells in 
an intact condition. 

20 When cytological cervical sampling for the Pap-test 

is concerned it is necessary, in order to make as con- 
fident as possible a diagnosis by guidance of the test, 
not only to take an endocervical as by using the brush 
shown in the above cited US patent, but also an ecto- 

25 cervical sample, since cancer or precancer stages in 

cervix uteri often appear initially in the transformation 
zone between the area with disc-shaped cells and the area 
with rod-shaped cells in cervic uteri. It is desired to 
sample both areas by one and the same instrument and in 

30 one and the same operation. Brushes which allow for this 
have also been proposed. 

US-A-4,762,133 thus shows and describes three dif- 
ferent embodiments of this type of instrument. In a first 
embodiment a brush projecting axially in line with the 
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shaft, which narrows towards its free end and is intended 
for endocervical sampling , is connected with the shaft by 
a V-shaped wire section projecting laterally from the 
shaft, one limb thereof forming a second brush with 
5 radial bristles and joining the first mentioned axial 

brush at an angle of about 85°. Said second brush then is 
intended for the ectocervical sampling. Thus, the instru- 
ment is unsymmetrical, which makes it difficult to handle 
when rotated during sampling for exfoliating the cells, 

10 and it is difficult to smear the sample taken ecto- 

cervically. Furthermore, the instrument is considerably 
more complicated in manufacture than the simple axial 
brush, which is reflected in higher production costs, 
something that cannot be disregarded concerning such a 

15 one-way article as referred to here. 

A complicated manufacturing is also characteristic 
for a second embodiment in US-A-4,762, 133, wherein the 
conventional instrument has an axially extending brush at 
one end of a shaft which is slid into a tube-shaped 

20 second shaft having a circular disc with bristles on one 
side thereof at one end of said tubular shaft, the axial 
brush projecting from the center of the bristled area of 
the disc. Also with this embodiment it is difficult to 
smear the ectocervical sample that has been collected on 

25 the bristled area of the circular disc. 

In a third embodiment the conventional instrument 
with an axially projecting brush at one end of a shaft is 
combined with a similar instrument with the brush angled 
radially from the shaft, both shafts extending in paral- 

30 lei and being disconnect ibly joined in order that the 

banishes can be separated before smearing onto the glass 
slide. There exists a risk of splashing around the ob- 
tained sample when disconnecting the shafts, and also 
this embodiment is unsymmetrical and difficult to rotate 
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while sampling, substantially due to the fact that the 
shaft is not round. 

US-A-4, 700 r 713 shows an instrument which can be used 
for cervical sampling and which has only axially, flex- 
5 ible bristles at one end of a shaft, said instrument, 
including the bristles, being injection moulded as a 
single piece of plastic material. The central bristles 
project beyond the bristles located at both sides 
thereof. The central bristles are applied against the 

10 cervix while the others are forced to contact the ec to- 
cervical area with considerable deformation thereof. At 
the insertion of the instrument these central bristles 
can easily be bent aside, these bristles lacking the 
ability to center the instrument as a consequence 

15 thereof, such that the instrument will be incorrectly 

positioned when sampling. In this connection it should be 
taken into consideration particularly that portio 
vaginalis cervicis uteri is soft and has a heterogenous 
shape, implying a possible variation in the anatomy from 

20 one individual to another. This earlier known instrument 
thus does not provide the stability that is required in 
order to correctly position the instrument for sampling. 
A great amount of cells get stuck between the bristles 
and remain there when smearing the sample, which is an 

25 additional disadvantage. Furthermore, the instrument can- 
not be rotated while smearing but must be moved linearily 
across the glass slide on which the smearing takes place, 
cells and secretion from the endocervical area being 
smeared as a small band between broader bands of cells 

30 and secretion from the ectocervical area. Besides, this 
small band is diffuse, and the analysis of the sample 
obtained thus becomes difficult to accomplish and in- 
volves great uncertainty concerning the results. 

In order to reduce the manufacturing costs without 
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impairing the function of the instrument there has been 
proposed according to the international publication WO 
89/10724 an instrument for cervical sampling having a 
brush consisting of a velour finished surface with fibres 
5 which are attached to the surface and stand on end pro- 
jecting from the surface. In one embodiment of this prior 
art instrument a velour finished surface is provided on a 
conical end section of a shaft for insertion into cervix 
uteri, and two flexible, obliquely backwards protruding 
10 flaps having a velour finished surface, connect to the 

rear end of the velour finished conical end section. Also 
with this instrument sampling can take place in both the 
endocervical area and the ectocervical area but it may be 
difficult to collect enough cells from the ectocervical 
15 area since the flaps are easily bent aside when pressure 
is exerted on the instrument and you do not really know 
where the flaps are located during the actual sampling. 

The purpose of the present invention is to produce an 
instrument for endo- and ectocervical sampling having 
20 velour finished surfaces in order to keep the manu- 
facturing costs considerably lower than if bristles are 
fastened to a twisted metal wire, and being constructed 
such that it can be placed in its correct position for 
sampling irrespective of existing anatomical differences 
25 of those individuals who are subjected to sampling and, 
moreover, allows for a reliable gathering of cells and 
secretion from the endocervical area and the ectocervical 
area as well as the transformation zone therebetween with 
subsequent smearing of cells and secretion onto a glass 
30 slide in two close to each other adjoining broad parallel 
bands permitting a safe analysis of the sample taken. 

The instrument according to the invention comprises 
in a known manner a shaft with an axially oriented brush 
section at one end of the shaft and with a pair 
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elastically flexible brush sections connecting to the 
rear end of the axial section on opposite sides of the 
shaft the brush sections being constructed as velour 
finished areas with fibres attached to these areas and 
5 standing on end projecting therefrom as disclosed in WO 
89/10724. 

In order to achieve this purpose , the instrument 
according to the invention has obtained the character- 
izing features of claim 1. 

10 In order to further explain the invention two embodi- 

ments thereof will be described below reference being 
made to the accompanying drawings, in which 

FIG 1 is a plan view of the instrument according to 
the invention in one embodiment thereof, 

15 FIG 2 is a fragmentary side view of the instrument in 

FIG 1, 

FIG 3 illustrates the use of the instrument for samp- 
ling, 

FIG 4 illustrates smearing of the sample obtained 
20 from the instrument onto a glass slide, 

FIG 5 is a plan view of the instrument according to 
the second embodiment of the invention, 

FIG 6 is a fragmentary side view of the instrument in 
FIG 5, 

25 FIG 7 illustrates the use of the instrument for samp- 

ling, and 

FIG 8 illustrates smearing of the sample obtained 
from the instrument onto a glass slide. 

The instrument according to FIG 1-4 for endo- and 
30 ectocervical sampling comprises an injection moulded 

shaft 10 of thermoplastics. In order to have the required 
strength and resilience the shaft is constructed with a 
cruciformed cross section and it has at one end thereof a 
handle section 11 and near its other end a fractured 
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Impression 12 . In the last-mentioned end a sampling brush 
is connected, but this brush can also be integrated with 
the shaft 10. The brush is injection moulded of thermo- 
plastics and comprises a slightly conical end section 13 
5 to the rear end of which two flap-shaped sections 14 are 
connected on opposite sides of the section 13. The 
sections 14 are elastically flexible. The section 13 is 
velour finished on its curved surface as well as on the 
end surface at the end of the instrument, and the 

10 sections 14 are velour finished on their outside surface 
in such a way that the sections 13 and 14 form a continu- 
ous brush surface 15. Velour finishing can be accom- 
plished as described in WO 89/10724 or in other ways. A 
pair of arms 16 are made integral with with the sections 

15 14 and with the shaft or a pin, which is fixed to the 

shaft, and these arms form together with the sections 14 
a substantially regular tetragon, in the present case a 
rhomb and almost a square, the diagonals of which cross 
each other at substantially right angles within the 

20 tetragon. The hinges 17 between the arms 16 and the 

sections 14 preferably consist of thinner portions of the 
plastic material, having such a rigidity that the instru- 
ment normally exhibits the configuration shown in FIG 1. 
The sections 14 are slightly curved to have a concave 

25 shape on the brush outside. The arms 16 are slightly 

wider than the sections 14 which taper from the width of 
the arms towards the section 13. Stiffening flanges 18 
are arranged between the shaft and the arms in order to 
stiffen the arms close to the shaft, the arms otherwise 

30 being elastically flexible. By this construction of the 
arms the instrument achieves the stability required in 
order to smear a sample therefrom. 

FIG 3 disclosed the use of the instrument described. 
In FIG 3 it is shown with the end section 13 inserted 
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into cervix uteri and with the flexible sections 14 
applied against the ectocervical area, pressure being 
exerted on the shaft 10 to press the sections 14 against 
this area, which means that the square configuration 
5 formed by the sections 14 and the arms 16 has been de- 
. formed. When the instrument is now rotated in the posi- 
tion shown in FIG 3 the brush formed by the velour 
finished sections will scrape cells and secretion from 
the endocervical area and the ectocervical area and also 

10 from the transformation zone between these areas, which 

is important to sample since an incipient cancer first of 
all is revealed by cell changes in this transformation 
zone. The velour finished surface causes minimal pain 
during sampling and is very effective with respect to 

15 gathering cells and secretion. 

When the sampling has taken place and the instrument 
has been removed from the patient a smearing onto a glass 
slide 19 takes place in the manner shown in FIG 4, one 
side of the end section 13 and one of the flexible sec- 

20 tions 14 being smeared initially against the glass slide 
and then the other side and the other section. By this 
smearing technique the section 13 and one of the sections 
14 are located mainly planely in level against the glass 
slide so that by smearing onto the glass slide two bands 

25 are obtained where the transformation zone easily can be 
localized between both the areas representing the endo- 
cervical area and the ectocervical area, respectively. 
The analysis of the sample on the glass slide is thus 
considerably facilitated, implying a reliable diagnosis. 

30 In the second embodiment according to the invention, 

FIGS 5-8, the arms 16 in the described embodiment are 
replaced by links 16 ' , which are connected with the shaft 
10 by hinges, which like the hinges 17 suitably are 
composed of thinner portions of the plastic material. The 
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hinges 20 have such a rigidity that the substantially 
right angled square at the end section 13 can be tilted 
laterally, FIG 6, said square at the same time having 
such a rigidity that the end section 13 without diffi- 
5 culty can be inserted into cervix uteri with the square 
in its tilted position. A spacer 21, the free end of 
which forms an eye 22, is connected to the base of the 
conical end section 13 between the sections 14. In the 
junction between the links 16' a cavity 23 is arranged 
10 which can receive the eye 22. On the shaft 10 a slide 24 
is provided which is displaceable along the shaft, and 
this slide can be pushed over the links 16' against the 
hinges in order to move the links towards each other. 

FIG 7 illustrates the use of the second embodiment of 
15 the described instrument for sampling. It is shown in FIG 
7 with the end section 13 inserted into cervix uteri and 
with the flexible sections 14 applied against the ecto- 
cervical area. When pressure is exerted on the shaft 10 
for pressing the sections 14 against the ectocervical 
20 area by the pressure being transferred from the shaft to 
the outer parts of the sections 14 via the links 16 ' , the 
eye 22 on the spacer 21 will engage one of the links 16 ' 
and may be received by the cavity 23 , the spacer in said 
latter case engaging the shaft 10 and thus stabilizing 
25 the end section 13. 

When the instrument has been rotated for sampling and 
is withdrawn from the patient, smearing of the gathered 
sample onto a glass slide is done in the way shown in FIG 
8. In this case the slide 24 is displaced over the links 
30 16' against the hinges 17, positioning the continuous 

brush surface 15 almost linearly between the tip of the 
end section 13 over the sections 14 to the hinges 17 . 
Then, the sections 14 are separated by the eye 22 on the 
spacer 21. Smearing onto the glass surface of the two 



sides of the instrument can then be accomplished as 
described above. 

The described embodiments can of course be modified. 
As mentioned above, the instrument as a whole can be con- 
5 structed in one piece only, but it is also possible to 
manufacture the part formed by the sections 14, 15 and 
16, or the sections 14, 15, 16' and 21, respectively, as 
a separate part, which is fitted to the shaft, and then 
the possibility obviously exists to construct the shaft 

10 by extrusion with the handle section 11 having the same 
cross section as the rest of the shaft. The tetragon 
formed by the sections 14 and 16, or the sections 14 and 
16', respectively, is not necessarily a rhomb or a square 
as shown here; the arms 16 and 16', respectively, can 

15 have a greater length than the sections 14. 

The spacer 21 of the embodiment according to FIGS 5-8 
can also in a corresponding way be provided in the 
embodiment according to FIGS 1-4. The section 13 is shown 
slightly conical but can also have a substantially 

20 cylindrical shape. 

The fibres that form the brush 15 can be dimensioned 
as disclosed in WO 89/10724, i.e. the fibres in a typical 
case have a length of the order of 2 mm and a diameter of 
the order of 0.12 mm to cause the smallest possible 

25 tendency of bleeding during sampling. A suitable plastics 
for manufacturing of the instrument is polypropylene but 
other plastic materials also suitable for the instrument 
according to the invention may be suggested. By the 
arrangement of the fracture impression 12 the end section 

30 of the instrument, i.e. the part containing the sample 

obtained in the brush section 15, can be broken off when 
put into a test tube used for treating or transporting 
the sample obtained. 
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CLAIMS 

1. Instrument for endo- and ectocervical sampling 
comprising a shaft (10) with an axially oriented brush 
section (13) of one end of said shaft and with a pair 

5 elastically flexible brush sections (14) connecting to 
the rear end of the axial section on opposite sides of 
said shaft the brush sections being constructed as velour 
finished areas with fibres attached to these areas 
standing on end projecting therefrom 

10 characterized in that said flexible brush 

sections (14) are connected with said shaft (10) by means 
of two arms (16; 16') hingedly connected at one end 
thereof with the outer ends of said flexible brush 
sections , said arms at the other end thereof being 

15 connected with the shaft and together with the flexible 
brush sections forming the configuration of a 
substantially regular tetragon, the diagonals of which 
cross each other at substantially right angles within 
said tetragon, said axial section, said flexibly brush 

20 sections and said arms being formed integrally of a 

plastic material, the hinges (17) being arranged with 
such a rigidity that the instrument normally exhibits 
said configuration • 

2. Instrument as in claim 1, 

25 characterized in that said arms (16) are 

substantially rigidly connected with the shaft (10) and 
are elastically flexible. 

3. Instrument as in claim 2, 
characterized in that the arms (16) are 

30 stiffened in an area adjacent to said shaft (10). 

4. Instrument as in claim 3, 
characterized in that said stiffness is 
accomplished by means of corner flanges (18) between the 
shaft (10) and the arms (16). 
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5. Instrument as in claim 1, 
characterized in that said arms are arranged 
as links ( 16 9 ) . 

6. Instrument as in claim 5, 

5 characterized in that a slide (24) is 

arranged on said shaft (10) and is displaceable over said 
links (16') against the hinges (17). 

7. Instrument as in any of claims 1-6 , 
characterized in that a spacer (21) 

10 projecting towards the shaft is connected to the base of 
said axial brush section (13) between said flexible brush 
sections (14) the free end of said spacer being 
engageable with the end of the shaft (10) and/or said 
links (16'). 

15 8. Instrument as in claim 1, 

characterized in that a cavity (23) is 
provided at the end of said shaft (10) for receiving the 
end (22) of the spacer (21). 

9. Instrument as in any of claims 1-8 , 

20 characterized in that the hinges (17, 20) 

are arranged as thinner portions of the plastic material. 

10. Instrument as in any of claims 1-9/ 
characterized in that said tetragon has the 
shape of a square or a rhomb. 

25 11. Instrument as in any of claims 1-10 , 

characterized in that said flexible brush 
sections (14) are curved in order to exhibit an outside 
concave surface. 

12. Instrument as in any of claims 1-11, 

30 characterized in that said flexible brush 

sections (14) taper from said arms (16; 16 ') towards said 
axial brush section (13). 
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